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A Synopsis of the Suborders and Families of
Teleostean Fishes. By G. A. BoULENGEE, F.R S.

For several years I have been endeavouring to improve the

classification of Teleostean Fishes, chiefly through a study of

their skeletons, of which a large series lias been prepared in

the British ]\luseum ; and Dr. A. Smith Woodward iias

recently jMiblislied his views on tlie arrangement of the fossil

types of this order. The time has come to gather together

the information thus obtained. The synopsis liere offered was
prepared two years ago for the fish-volume of the ' Cambridge
Natural History,' but owing to circumstances over which I

have had no control its publication in that work is still further

delayed. Several important changes to my original scheme
have been made during this lapse of time, owing to the work
carried on in America by Drs. Gill, Jordan, and Starks, and
in this country by my young colleague Mr. (.). Tate Regan,
whose criticisms on many points I gratefully acknowledge.

I need hardly say that I regard this new arrangement of

an enormous and most difficult group, including close upon
12,000 species, as merely provisional, and I am fully aware
that not a few groupings are nothing but card castles, which
future investigations are likely to upset. But my aim has

been to build up on phylogenetic lines, and as such I sincerely

trust my attempt will be found a considerable improvement
on the previous systems and serve as a basis for criticism,

Ann. & Mag. X. Hist, Ser. 7, Vol. xiii. 11
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The arrangement here proposed has been used in the
' Zoological llecord ' for 1902, which has just appeared.

The precise definition of tlie order Teleostei, as compared

with the Holostean Ganoids, is a matter of some difficulty.

The most important character appears to be the presence, of

an ossified supraoccipital bone. Remnants of primitive

characters, such as Ganoid scales, fulcra, rudiments of a

splenial bone, spiral valve to the intestine, multivalvular

bulbus arteriosus, are still found in some lower Teleosteans,

but no longer in that combination which characterizes the

preceding Order. Although Albula is exceptional among all

Teleosteans in having two transverse series of valves to the

bulbus arteriosus instead of one, no Ganoid has fewer than

three. The order Teleostei, thus defined, is divided into

thirteen suborders, the probable relations of whicli are

expressed in tlie following diagram :

—

-XI. Opisthomi. XIII. Plectogualhi. XII. Pediculati.

IX. Anacanlhini. X. Acantbopterj'gii. VIII. Percesoces.

VII. Catosteomi. V. Ilaplomi. VI. Heteroini.

I

—IV. Apodes.
'

—

III. Symbranchii.

I. Malacopterygii. II. Ostariophysi.

Ganoidei Holostei.

In the classification of Glinther, which has been generally

in use in this country for the last thirty-five years, the

Teleosts were divided into six principal groups, regarded as

of ordinal rank : —1. Acanthopterygii ; 2. Acanthopterygii

Pharyngognathi ; 3. Anacanthini; 4. Piiysostomi ; 5. Lopho-
branchii ; G. Plectognathi. Group 1 corresponds to Suborders

YI. (part.), VII. (part.), VIII. (part.), X., XL, and XII.
of the present classification ; Group 2 to Suborder X. (part.)

;

Group 3 to Suborders IX. and X. (part.) ; Group 4 to Sub-
orders I., II., III., IV., v., VI. (part.), and VJII. (part.)

;
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Group 5 to Suborder VII. (part.) ; and Group G to Sub-
order XIII.

Fuller definitions of the families, with an indication of the

principal genera contained in each, will be given in the forth-

coming seventh volume of the ' Cambridge Natural History.'

Suborder I. Malacopteryqii.
Air-bladder, if present^ communicating with the digestive

tract bj a duct. Opcrcle well developed. Pectoral aich

suspended from the skull ; mesocoracoid arch present. Fiii.s

without spines, the ventrals abdominal, if present. Anterior

vertebrae distinct, without Weberian ossicles.

This suborder, which corresponds to the Isospondyli and
Scjphophori of Cope and to a part of the Isospondyli of

A. S. Woodward, embraces the most generalized of the

Teleosts, and is intimately connected with the liolostean

Ganoids by the fossil forms which are placed at the base of

the series of families. The physostomous condition of the

air-bladder, the connexion of the pectoral arch with the skull,

the presence of a mesocoracoid arch, the backward position of

the many-rayed ventral fins, the normal condition of the ante-

rior vertebrge, the absence of true spines to the fins, and the

separation of the supraoccipital bone from the frontals by the

parietals are primitive characters which occur combined in

some families of this suborder only. The mesocoracoid arch

is retained by the Ostariophysi, which differ in the remarkably
modified condition of the anterior vertebrge, but it disappears

in all other Teleosts, which gradually acquire a more forward
position of the ventral fins and a reduction in the number of

their rays, develop spines in the vertical fins, and lose the

communication of the air-bladder with the outside.

The Malacopterygii may be divided into twenty-one
families :

—

I. Fins friuged with fulcra, or scales coated with ganoine ; uotochord
usually continuous through the vertebr.13 (connecting forms
between Ganoids and Teleosts).

Vertebral centra not more than rings ; fins with
fulcra ; scales rhombic, united by peg-and-
socket 1. Pholidophoridce f.

Vertebral centra not more than rings ; fins with
fulcra ; scales cycloid 2. Archceomcenidce f.

Vertebral centra complete or with minute per-

foration; tins with fulcra
; scales cycloid .. 3. OUgopleuridce^.

Vertebral centra nearly complete, but with per-

foration ; no fulcra ; scales cycloid 4. Leptolepididce \.

t This sign indicntes that the family is rejireseuted bv fossil forms only,

11*
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II. Fins Avithout fulcra ; scales without ganoine ; vertebral centra

usually complete.

A. Supraoccipital separated from the frontals by the parietals.

1. Ventral fins with 10 to 16 rays.

An intergular bone
;

parasphenoicl narrow .... 5. Ehipidce.

No iuterg-ular bone
;

paraspheuoid very broad . . 6. Albulidce.

2. Ventrals with not more than 7 rays.

a. Suprateraporal very large, plate-like, covering the greater

part of the parietal bone.

Prsemaxillary single, its posterior extremity free

from the maxillary ; symplectic absent

;

basis cranii simple 7. MormyridcB.

Prseniaxillary paired, its posterior extremity

firmly attached to the maxillary ; sym-
plectic present ; basis crauii double 8. Ilyodontidce

.

b. Supratemporal small ; maxillary firmly attached to posterior

extremity of proemaxillary.

Prsemaxillary paired ; a large hole on each side

of the sliull, between tJie postfrontal and the

squamo.-al ; basis cranii double ; suboper-

culum absent; ribs sessile 9. Notopferidcs.

Praeniaxillary paired ; basis cranii simple ; sub-

operculum reduced ; ribs inserted on para-

pophyses 10. Ostcoglossidcc.

Prsemaxillary single ; basis cranii simple ; sub-

operculum and interoporculum absent; ribs

inserted on parapophyses 11. Pantodontidce.

c. Supratemporal small ; maxillary movable ; ribs sessile ; ven-
tral fins below the pectorals .... 12. Ctenothrissidce t.

B. Supraoccipital in contact with frontals.

1. Interoperculum enormous; symplectic absent; basis cranii

simple 13. Fhrar.l olamidcb,

2. Interoperculum normal ; symplectic present ; basis cranii

double.

a. Teeth in socliets ; maxillary firmly attached to prse-

maxillary.

Symplectic exposed, fitting into a notch of the

quadrate 14. Saiirodontidce f.

Symplectic hidden between the quadrate and
the hyomandibular 15. Chirocentridce.

b. Teeth not in sockets.

Postclavicle on outer side of clavicle ; no adipose

dorsal fin 16. Clupeida.

Pustclavicle on inner side of clavicle ; an adipose

dorsal fin 17. Salmonida.

Postclavicle absent; no adipose dorsal fin 18. Alepocejjhalida.

3. Interoperculum normal ; basis cranii simple.

Maxillary large, toothed
;

preecaudal vertebra3

without well-marked parapophyses ; scales

cycloid or absent ; adipose dorsal fin present

or absent 19. Stomiatid(S.



Families of Ttleostean Fishes, 165

Mouth small, toothless ; vertebras with strong

p:irapophyse3 ; head and body covered with
spiny scales 20, GonorhynchidcB.

Mouth small, toothless; no symplectic; head
and body naked 21. Cromeriidce.

Suborder 11. OS T A R I P ii Y S I.

Air-bladder, if well developed, communicating with the

digestive tract by a duct. Pectoral arch suspended from the

siiull; mesocoracoid arch present. Fins without spines, or

dorsal and pectoral witli a single spine formed by the co-ossifi-

cation of the segments of an articulated ray. The anterior

four vertebraj strongly modified, often co-ossified and bearing

a chain of small bones (Wcberian ossicles) connecting the

air-bladder with the ear.

This is one of the most natural groups of the class Pisces,

although its members are so diversified in outward appear-

ance as to have been widely separated in the systems of

older authors. It is to Sagemelil* that is due the credit of

having first grouped, under ihe above name, the Characines,

the Carps, the Cat fishes, and the Gymnotids, the relations of

which had been realized to a certain exlent by Cope. But it

was not until the homology throughout the group of the

ossicula auditus, first described by E, 11. Weber in 1620, had
been demonstrated by Sagemehl that the justification for tlie

course here followed appeared in its full strength, as sucli an
agreement in tlie structure of so complicated and specialized

an apparatus can only be the result ot acommnnity of descent

of the families which are possessed of it. It is invariably

the anterior four vertebras that take part in the support of the

AVeberian apparatus. The first vertebra is mucli reduced;
its upper arcii is absent and replaced by the ossicles termed
claustrum and scaphium'\, the former being perhaps nothing

but the modified neural arch, which fill in the space between
the exoccipital and the neural arch of the second vertebra;

the princij)al piece of the apparatus, the tr/pus, variable in

form, is related to the third vertebra, of v.'hich it is regarded

as a modified rib; a fibrous ligament extends from the ante-

rior extremity or the tripus to the scapJiium, and in this

ligament is inserted the fourth piece, the intercalariam. The
various forms of this suborder also show a complete agree-

ment in the spinal nerves which pass through these ossicles.

* Morphol. Jahib. x. 1885, p. 22.

t For the uomenclalure of these ossicles, ef. Bridge and Haddon, Proc.

Roy. Soc. xlvi. 1889, p. 310.
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The parietal bones either separate the fi-ontals from the

supraoccipital or are fused with the latter.

This suborder is divided into six families. The Characinids

are the most generalized, and the others are probably derived

from them in the manner expressed by the following

diagram :

—

Loricaviidee. Asprediyiidce.

Cyprinidce. Siluridee. Gymnotidce.

Characinidce.

I. Parietal bones distinct from the supraoccipital ; syiuplectic present;

ribs mostly sessile, all or the greater number of the priecaudal

vertebrae without parapophyses.

Mouth not protractile, usually toothed
;

pharyngeal

bones normal ; body scaly ; an adipose dorsal tin

often present 1. CharacinidcB.

Mouth not protractile, usually toothed ;
pharyngeal

bones normal ; body eel-shaped, naked or scaly
;

vent under the head or on the throat 2. Gymnotidce.

Mouth usually more or less protractile, toothless;

lower pharyngeal bones large, falciform ; body
naked or scaly ; no adipose dorsal fin 3. Cyprinidts.

II. Parietal bones usually fused with the supraoccipital ; symplectic

absent ; body naked or with bony scutes ; mouth usually toothed,

with barbels ; adipose dorsal fin often present.

Ribs attached to strong parapophyses; operculum well

developed 4. Siluridee.

Ribs sessile
;

parapophyses absent ; opercidum more
or less developed ; mouth inferior 5. Loricarii.dce.

Ribs sessile ; strong parapophyses to the vertebrfe

;

operculum absent 6. Aspredinidce.

Suborder III. S Y MB E A N C H 1 1.

Eel-shaped fishes without paired fins^ with the pectoral

arch free or suspended from the skull and with the anterior

vertebrae distinct, without Weberian ossicles. Gill-openings

confluent into a single ventral slit. Air-bladder absent.
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The structure of tlie skull conforms to that of typical

Malacopterygians. The prgemaxillary and maxillary are

both well developecl_, the latter placed behind the former^ and
forming but a very small part of the oral border ; the

symplectic is present ; the parietals form a long sagittal

suture and separate the frontals from the supraoccipital. The
vertebrte are very numerous, tlie pra^caudals bearing very
strong parapophyses, to which short slender ribs are attached.

The skin is naked (Symbranchidsp) or covered with minute

scales (Amphipnoida?), and the vertical tins are rudimentary,

reduced to mere dermal folds.

Like the Apodes, these fishes are no doubt derived from
some low type with abdominal ventral fins, but whether from

the Malacopterygii or the Haplomi we have as yet no data

from which to conclude.

Only two families :

—

Post-temporal well developed, forked, attaclied to

the skull 1. Symbranchidcs.

Post-temporal absent, the shoulder-girdle free from
the skull , 2. Amphip)ioidce.

Suboder IV. A P D E s.

Air-bladder, if present, communicating with the digestive

tract by a duct. Pra^maxillaries absent ; the maxillaries, if

present, separated on the median line by the coalesced ethmoid

and vomer. Pectoral arch, if present, not connected with and
remote from the skull ; mesocoracoid arch absent. Fins
without spines, the ventrals absent. Anterior vertebrae

distinct, without Weberian ossicles.

The Apodes, or Eels, are elongate serpentiform fishes with

naked skin or with minute scales imbedded in the skin, the

opercular bones small and completely hidden under the

integument, narrow or minute gill-openings, the vertical fins,

if present, confluent behind or separated by the projecting

tip of the tail. The pterygo-palatine arch is often reduced or

absent, and there is no distinct symplectic ; the supraoccipital

bone is small, separated from the frontals by the parietals,

which meet on the middle line. The vertebras are very

numerous (up to 225) and the prsecaudals bear strong para-

pophyses, to which short slender ribs may be attached
;

epnieurals are sometimes present.

The five families into which this suborder is divided show
remarkable degrees of simplification in the structure of the
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Anguillidce.

NemicWhrjidcs.

skull, through reduction or loss of either the maxillary or the

pterygo-palatine arches.

Five families :
—

Maxillaries present, separated on the median line

by the ethmo-vomer
;

palato- pterygoid

present, connected with the hyomandibular

and quadrate
;

gill-clefts separate, opening

into the pharynx by wide slits ; tong-ue

present ; vent i'ar removed from the head. . 1.

Distinguished from the preceding by the position

of the Tent, whiih is close to, or at no great

distance from, the gill-openings 2.

Maxillaries narrowly separated on the median
line, their extremity strongly attached by
ligament to the mandible

;
pterygo-palatine

arch absent; gill-openings externally con-

fluent into a single ventral slit 3. SynaphobranchicUe.

Maxillaries narrowly separated on the median
Jiue, extremely elongate

;
mouth enormous

;

pterygo-palatine arch absent ; hyomandi-
bular arcli slender and movablj' articulated

to the cranium ; branchial arches far behind

the sliull 4. Saocopharyvyida;.

Maxillaries absent, replaced by the palato-

pterygoid, the moutli bordered by the latter

and the ethrao-vomer
;

palato-pterygoid

bone separated from hyomaudibular arch;

branchial openings into the phar3-irx narrow
slits ; no tongue 5. Murceiiida;.

'

Suborder V. 11 A P L M i.

Air-bladder, if present, communicating with the digestive

tract by a duct. Opercle well developed. Pectoral arch

suspended from the skull
; no mesocoracoid arch. Fins

usually without, rarely with a few spines ; ventrals abdo-

minal, if present. Anterior vcrtebra3 distinct, without

Weljerian ossicles.

The absence of the mesocoracoid arch distinguishes the

Haplomi from the Malacopterygii, with which they are

iniited by various authors. Tiiey lead to the Percesoces

through the Cyprinodontids, and to the Lower Acaiitho-

pterygians, such as the Berycids, through the Scopelids,

^tephanoberycids, and Percopsids, as is evidenced by the

structure of the mouth and the forward position in some of

the genera of the ventral fins, which, however, are never

attached to the pectoral girdle. Most of the forms which
are here included inhabit either fresh waters or tlie deep sea.
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Fourteen families :

—

I. Parietals separating the frontals from the supraoccipital
;

post-

temporal simple; prcecaudal vertebrae with autogenous para-

pophyses.

Margin of the upper jaw formed by the prae-

maxillaries and the maxiilaries ; basis cranii

simple ; no adipose dorsal tin 1. Galaxiidcs.

Margin of the upper jaw formed by the proe-

maxillaries only ; basis cranii double

;

adipose dorsal fin present 2. Haphchitonidee.

IT. Frontals in contact with the supraoccipital.

A. Prajcaudal vevtebra3 without parapoplwses.

1. Margin of the upper jaw formed by the praemaxillaries and the
maxiilaries.

Body without or with minute scales, usually

with rows of scutes ; adipose dorsal tin

usually present 3. Encliodontidce f.

Body scaly : post-temporal forked ; no adipose

dorsal tin ; ventrals with 6 to 11 rays .... 4. Esocidce.

Body scaly; post-temporal incompletely ossified
;

pectoral tin Avithout pterygials; no adipose

dorsal tin ; ventrals with 3 rays only 5. Dalliidce.

2. Maxiilaries excluded from the oral border.

a. Adipose doi'sal fin usually present; ventral fin with 7 to 10
rays.

Post-temporal forked ; dorsal fin formed of arti-

culated rays 6. Scopelidce.

Post-temporal simple ; dorsal tin very long,

formed of slender, non-articulated, simple or

bifid rays 7. Alepidosauridce.

b. No adipose dorsal fin ; head and mouth enormous, dentition

feeble ; bod}' naked ; ventral tins, if present, with 5 rays.

8. Cetomimidce.

B. Proscaudal vertebrae with well-developed parapophyses ; maxii-
laries excluded from the oral border.

1. Dorsal and anal tins without spines; scales cycloid, or with
erect spines ; no adipose dorsal tin.

Mouth not protractile ; ventral fins far forward,

with 7 to 17 rays 9. ChirothricidcB f.

Mouth not protractile ; ventral fins remote from
the pectorals, with 9 ray.s 10. Kneriidce.

Mouth protractile ; ventral fins, if present, with
5 to 7 rays 11. Cyprinadontidce.

Mouth scarcely protractile; ventral fins rudi-

mentary or absent ; vent close to the gills. . 12. Amblyopsidce.

Mouth slightly protractile ; ventral tins with 5
or G rays 13. Stephanoberi/cidce.

2. Dorsal and anal fins with true spines ; scales ctenoid ; an adipose
dorsal fin ; ventral tins with 9 rays. . 14. Percopsidce.
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Suborder VI. Heteromi.

Air-bladder -without open duct. Opercle well developed;

parietal bones separating the frontals from tlie supraoccipital.

Pectoral arch suspended from the supraoccipital or the epiotic,

the post-temporal small and simple or replaced bj a ligament

;

no mesocoracoid. Ventral fins abdominal, if present.

The Halosauridffi and Notacanthidge are deep-sea fishes of

obscure affinities. In the abdominal position of the manj-
rayed ventral fins and in the absence of the mesocoracoid arch

they agree with the Haplomi ; but if, as the investigations of

Giinther lead us to believe *, there is really no open commu-
nication between the air-bladder and the digestive tract, they

should be removed from this physostomous suborder. The
two families have many characters in common, such as the

attachment and structure of the pectoral arch, which is devoid

of a postclavicle, the position of the pectoral tins high up the

sides, the strong parapophysis inserted very low down on the

centre of the vertebrae, the extent of the parietal bones, which

meet in a sagittal suture and separate the frontals from the

supraoccipital. The recent discovery of a third family, the

Lipogenyidie, which in the structure of the dorsal fin is so

exactly intermediate between the two others, has lessened the

gap between the Lyomeri (Halosauridas) and Heteromi
(Notacanthidaj) of Gill, which I propose to unite in a suborder

under the latter name. These fishes are no doubt derived

from forms in which a separate caudal fin existed ; such a

type must have been near the Dercetidas, as defined by A. S.

Woodward, which may provisionally be placed ligre.

There is a fifth family which may be placed in this sub-

order, the Fierasferida3, the structure of which has been

exquisitely described and figured by Emery. Hitherto

placed with or near the Ophidiidse, they differ widely from
them, as well as from all other Acanthopterygians, in the

conformation of the skull, the supraoccipital being separated

* Yaillant was inclined to lake a different view, "but with considerable

diffidence, owing to his iiiabilitj actually to trace an open duct. I believe

Giinther to be right on this point, as well as in his account of the suspen-

sion of the pectoral arch in Notacanthus, which I have been able to verify.

Besides, Mr. W. S. Rowntree, who has great experience in these matters,

has kindly examined at my request a well-preserved example of Halo-
saurojjsis macrochlr, and informs me that " the air-bladder passes ante-

riorly into a tapering band of tissue which ends in a thread-like ligament

attached to the stomach near its posterior end and in the mid-dorsal line

—not to the oesophagus ; no trace of an open communication could be

found."
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from tlie frontals by the parietals, which form a long median

suture. This is a feature which has only been observed in

fishes with abdominal ventral fins ; and although the total

absence of these fins in Fierasfer deprives us of an important

criteiion in deciding on its affinities, I am inclined to regard

this fumily as derived from an abdominal type. The con-

formation of the pectoral arch has much in common with

that of the Halosaurs, and, notwitiistanding the interpretation

that has been given to the bones at the back of the cranium

in the latter type, the same may be said in a general way ot

tlie skull.

As pointed out by Emery, the very anterior position of tlie

vent in the Fierasferida^ is directly related to the curious mode
of life of these fishes, and the analogous condition obtained in

various families, sucli as the Gymnarchidge, Nemichthyidae,

Amblyopsidae, and Aphredoderidse, shows it to be of relatively

small importance.

Five families :

—

Ordiimr}' scales small or wanting, but two or more
continuous series of enlarged scutes along each
side ;

mouth large, pniemaxillaries apparently

forming the greater part of the upper border of

the muuth, which is toothed ; opercular appa-
ratus complete ; dorsal tin more or less extended,

without spiues ; anal short ; caudal separate
;

ventrals with not less than 7 or 8 rays 1. Dercetida f.

Body covered with cycloid scales, the tail tapering to

a point, without caudal lin ; head with scales ;

mouth moderate, bordered by the pra^maxillaries

and the maxillaries, both toothed; suborbitals

large
;

prjeopercle rudimentary ; dorsal tin short,

without spines; ventrals formed of 9 or 10 soft

rays ; anal very long, without spines, extending
to the end of the tail 2. Hulosauridce.

Similar to the preceding, but with a toothless, round-
ish inferior mouth and with the short dorsal and
the long anal formed partly of spines and partly

of soft rays ; ventrals with 3 spines and 7 soft

rays 3. Lipoc/aiykhe.

Body covered with cycloid scale?, the tail tapering to

a poii.t, ^\ithout caudal hu ; head with scales;

mouth small, inferior, bordered by the prtemax-
illaries only

;
jaws toothed ; no suborbitals

;
prae-

operculum small
;

post-temporal replaced by
ligament; dorsal fin formed of a series of short

disconnected spines : anal very long, formed
partly of spines and partly of soft rays ; ventrals

with 1 to 5 spines and 7 to 10 soft rays 4. Notacnntlwke.
Body extremely attenuate, naked ; no caudal fin;

mouth small, inferior, bordered by the pnemax-
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illaries
;

jaws toothed ; no suborbitals
;

pvfe-

operculuni Avell developed ; dorsal and anal very
long, formed of soft rays ; ventrals ab.-ent ; vent

immediately behind the gill-opening 5. Fierasferidai.

Suborder VII. Catosteomi.

Air-bladder, if present, wltliont open duct. Parietal bones,

if present^ separated bj the supraoccipital. Pectoral arch

suspended from the skull ; no raesocoracoid arch ; coracoid

usually very large, or produced posteriorly. Ventral fins, if

present, abdominal, or pelvis attached to the coracoid bones.

The mouth is bordered by the prsemaxiHaries, or by the

prgemaxillaries and a small portion of tlie maxilhiries. Air-

bladder present, except in the SoU'nostomidje and PegasiJte.

Following the suggestions of Kner and Steindachner and
Cope to their logical conclusion, A. S. Woodward has united

the Lophobranchs of Cuvier with the Heniibranchs of Cope,
a course which seems fully justified, and has received furtlier

support from the recent investigations of Swinnevton *, who
has proposed to unite the two groups under the new name of

Thoracostei. The structure of the Lojiliobranchs (Soleno-

stomidaj and Syngnathidcu) shows that these fishes are only
extremely specialized foruis of the group of which the

Sticklebacks are the well-known type, and the character of

the "tufted" gills alone is surely not of sufficiently great

importance to warrant the retention of the Lophobranchii as

a division equiv;ilent to the suborders adopted in the ])resent

classification. Besides, as recently pointed out by A. iluotf,

there is no fundamental difference, only one of degree,

between the so-called tufted gill and the normal type; each
" tuft " corresponds to one branchial lamella, and at a certain

stage of develoj)ment the disj)osition of the branchial lamellaj

is the same in a Syngnathus and an ordinary Teleostean. I

have recently attempted to show J that the Laniprididie are

related to the lleuiibranchii, although sufficiently distinct to

warrant the establishment of a division, named Selt'nichthyes§.

The affinities of the Lamprididse are very doubtful. Lam-
pri's has usually been placed with the Acanthopterygians, a

* Quart. Journ. Micr. Sci. xlv. 1902, p. 503.

t Ann. Sci. Nat. (8) xiv. 1<J02, p. 197.

t Ann. & Mat"-, ^'at. Hist. (7) x. 1902, p. 147.

§ E. 0. Starks', in an important paper (l\ U.S. Nat, Mus. xxv. 1902,
p. 019), has shown that the so-called " infraclavicle " of sticklebacks and
allies does not exist as a distinct element. The definition of the Cato-
steomi as I had originally drawn it up has accordingly been modified.
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view which is still upheld by Gill *. I now agree with this

liigh authority in regarding the bone wliich I took for an

infraclavicle as a much developed coracoid, and the bone

termed by me the coracoid as a pterygial. But it has also

been shown, by Starks, that sucii a thing as an infraclavicle

does not exist even in the stickleback, the bone so-called

being only a part of the coracoid; and as, in most of the

sticklebacks, the pelvic bones join the latter, the resemblance

between them and Lampris remains. As I have previously

pointed out, the absence of spines in the fins and the position

of the ventral tins, together with the great number of rays in

the latter, which is only met with in the lower Teleosteans,

are characters which necessitate the removal of Lampris from

the Acanthopterygians, and I cannot find a better place for

them than near the Gastrosteidte.

Tlie whole question of the arrangement of the Physoclists

with abdominal ventrals (Catosteomi and Percesoces) is, 1

feel, much in need of revision, and it may be found advisable

to break up this group into a greater number of suborders, in

wliicii case the Selenichthyes would stand by themselves;

the Heniibianchii and Lophobranchii would be united under

the lornier name, as j^roposed by Woodward, or under that of

Thoracostei (Swinnerton) or Plithinobranchii (Hay).

Eleven families :

—

I. Prfeopercuhim nnd symplectic distinct; branchial apparntus fully-

developed, gills pectinate; mouth terminal, toothless; post-

temporal forked, free
;

pelvic bones connected with scapular arch,

vertical fins with 15 to 17 rays ; ribs long, sessile; hns without
spines, (Selenichthyes.) 1. Lampvididoi.

II. Prreoperculum and symplectic distinct, latter much elongate

;

branchial apparatus niore or less reduced, gills pectinated
;

post-

temporal simple, immovable ; mouth terminal. (Hemibranchii.)
A. Mouth toothed.

1. Pelvic bones close to or connected with scapular arch ; spinous

dorsal represented by isolated spines.

Suout conical or but slightly tubiform ; ventral

fins with one spine and one or two soft

rays ; ribs slender, free ; anterior vertebrae

not enlarged 2. GastrosteidcB.

Snout tubiform ; ventral fins with one spine and
iour soft rays ; ribs flattened, fused with
the lateral bony shields; anterior vertebra
not enlarged 3. Aulorhynchidce.

Snout tubiform ; ribs slender, free ; first ver-

tebra enlarged 4. Protosyngnathidce f.

* Proc. U.S. Nat. Mus. xxvi. 1903, p. 91.5.
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2. Pelvic bones not connected with scapular arcli ; ventrals

without spine, -with 5 or G rays ; snout tubiform ; first ver-

tebra very elongate, formed by the fusion of several.

Isolated dorsal spines ; body scaly 5. Aulostomatidce.

No dorsal spines ; body naked 6. Fistiilariida.

B. Mouth toothless ; snout tubiform ; two short dorsal fins, the first

with a few spines ; ventral fins with 3 to 5 rays ; anterior ver-

tebras elongate.

Body covered with bony shields and small

rough scales 7. Centriscidce.

Body completely cuira^sed by bony shields,

which are fused with the eudoskeleton . . 8. Amphisilidce,

III. Prteoperculum absent ; symplectic much elongate ; branchial

apparatus more or less reduced
;

gill-lamellfe reduced in number
and enlarged, forming rounded lobes ;

post-temporal simple, im-
movably attached to the skull ; mouth toothless, at the end of a

tubiform snout ; body covered with bony plates. (Lopho-
BRANCHII.)

Two dorsal fins
; ventral fins present, with 7

rays
;

gill-openings wide ; exoskeleton of

large star-like plates 9. Solenostomidce.

A single dorsal tin ; no ventral fins
;

gill-

openings very small ; exoskeleton in the

form of rings 10. Synffnathidoi.

IV. Prseoperculum and symplectic absent
;

gills pectinated ; mouth
inferior, toothless ; body entirely covered with bony plates ; ven-

tral tin with 2 or 3 rays. (IIypostomides.)
11. Pegasidce.

Suborder VIII. Percesoces.

Air-bladder, if present, without open duct. Parietal bones

separated by the supraoccipital. Pectoral arch suspended

from the skull; no mesocoracoid arch. Ventral fins, if

present, abdominal, or at least with the pelvic bones not

solidly attached to the clavicular arch.

This group connects the Haplomi witli the Acanthopterygii,

the Scombresocidge being somewhat related to the Cyprino-

dontidte *, whilst the Anabantidse show distinct affinity to the

* Swinnerton (Quart. Journ Micr. Sci. xlv. 1902, p. 554) has pointed

out that the skull of the Scombresoces belongs to what he terms the
Acrartete type (e. g. in which the attachment of the palatine cartilage or

its derivates is contined to the pre-ethmoid cornua), whilst the other

Percesoces examined by him, as well as the Cyprinodonts, are Uisartete

(the attachment being at the par-ethmoid and pre-ethmoid cornua) ; but
the character is so indistinctly defined in some adult Cyprinodonts, that

I feel some diffidence in making use of this character for systematic-

purposes in the present state of our knowledge.
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Ospliromenidfe in the following suborder. Other families,

previouslj included among the Scombriform Acanthopterj-
gians, are placed here on the assumption that the loose

attachment of the pelvic bones to the clavicles is a primitive

character, and not the result of degeneration, such as occurs

in some cases among the Acanthopterjgians. Although this

suborder is perhaps only an artificial association, it must be

borne in mind that, notwithstanding the very wide divergence
which exists between the first and last families, however
dissimilar their members appear to be at first sight, a gradual

passage may be traced connecting the most aberrant types.

Twelve families :

—

I. Ventral fins, if present, iuserted far behind the pectorals; no spines

to the fins.

Kibs attached to the extremity of much-developed
parapophyses ; lower pliaryngeal bones com-
pletely united; pectoral fins inserted very
high up 1. Sconibresociclcd.

Ribs mostly sessile ; lower pharyngeal bones
distinct

;
pectoral fins nearer the ventral than

the dorsal liue 2. Ammoclt/tiihe.

II. Ventral fins, if present, more or less approximated to the pectorals.

A. Two well-developed dorsal fins, the anterior small and formed,
at least in part, of spinous rays.

1. Ribs attached to strong parapophyses.

Pelvic bones free or connected with the clavicles

by ligament; pectoral fins inserted high up. . 3. Atherinidce.

Pelvic bones suspended from the postclavicles
;

pectoral fins inserted very high up ; teeth very
feeble or absent 4. Mugilidie.

Pelvic bones suspended from the postclavicles;

pectoral fins nearer the ventral than the
dorsal line, with detached lower rays 5. Tolynemidce.

Pelvic bones connected with the clavicles by liga-

ment
;

pectoral fins nearer the ventral than
the dorsal line ; dentition powerful, cardi-

form ; scales minute or absent G. Chiasmodontidce.

2. Anterior ribs sessile
;

pelvic bones not connected witli the
scapular arch

;
pectoral hns nearer the ventral than the

dorsal lino 7. Sphyrccnidce.

B. Spinous dorsal, if present, connected with the soft.

1. Anterior vertebrae without parapophyses ; scales on head, if

present, small.

CEsophagus with lateral sacs which are beset with
papillae internally ; spinous dorsal long

;

scales rhomboidal, in oblique transverse

series
;

pelvic bones free 8. Tetragonuridce.
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CEsophao'us with lateral sacs which are beset with
toothed papilliB internally ; spinous dorsal,

if distinct, shorter than the soft dorsal
;

scales moderate or small, cycloid, often

deciduous 9. StroniatcidcR.

No sacs in the oesophagus; fins without spines;

scales very small or absent 10. Icodeidce.

2. All or all but the two anterior vertebrae with parapophyses

;

scales on head large ; a suprabranchial cavity.

No spines to the fins 11. OphioccplinlldcB.

Strong spines to the dorsal, anal, and ventral fins. 12. Anabcmtidce.

Suborder IX. Anacanthini.
Air-bladder without open duct. Parietal bones separated

by the supraoccipital
;

prootic and exoccipital separated by
the enlarged opisthotic. Pectoral arch suspended from the

skull; no mesocoracoid arch. Ventral fins below or in front

of the pectorals^ the pelvic bones posterior to the clavicular

symphysis and only loosely attached to it by ligament.

Fins without spines ; candal, if present, without expanded
hj'pural, perfectly symmetrical, and supj^orted by the neural

and haemal spines of the posterior vertebra3 and by basal

bones similar to tliose supporting the dorsal and anal rays.

This type of caudal fin must be regarded, as I have pointed

out ^, as secondary, the Gadidai being no doubt derived from

fishes like the JMacrurida?, in which tiie homocercal fin had
been lost. The scapular foramen or fenestra is nearly always

b( tween the scapular and coracoid bones, as in the Tracliiiiidge

and several allied families, not in the coiacoid, as in the

otlier Acanthopterygians. Tiic first two vertebrae have no
epi pleurals.

]\lr. C. Tate Pegan f, who has recently given a good defi-

nition of the Anacanthini, divides them into three families,

which are here adopted :

—

Ventral fin? below the pectorals, with 7 to 12 rays
;

1)0 caudal fin 1 . MacruridcB.

Ventral fins jugular, with 1 to 9 rays; caudal
fin more or less distinct (diphycercal or iso-

cercal) 2. Gadidce.

Ventral fins jugular, with 6 rays; no caudal fin;

pectoral pterygials in increased number (10) ;

scales as in the Anguillida) 3. Miircenolepididce.

* Ann. & Mag. Nat. Hist. (7) x. 1902, p. 295.

t Op. cit. xi. 1903, p. 460.
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Suborder X. A C A NT II r T E \\ Y G 1 1.

Air-bladder usually without open duct. Opercle well deve-

loped ; supraoccipital in contact with the frontals. Pectoral

arch suspended from tlio skull ; no niesocoracoid. Ventral

iins thoracic or jugular, the pelvic bones more or less firmly

attached to the clavicular arch. Gill-opening usually large ;

if small, in front of or above the base of the pectoral fin.

The character from which this suborder, the most com-

prehensive of the whole class, derives its name, viz. the

jiresence of non-articulated, more or less pungent rays lu

the dorsal and anal fins, is by no means universal, exceptions

to the rule beino; numerous. The mouth is usually bordered

by the premaxillaries to the exclusion of the maxillaries, and

if these should, by exception, enter the oral edge, they arc

always toothless. The ventral fins are sometimes inserted

at some distance behind the base of the pectorals (Ilaplo-

dactylida^, Platycephalidffi), in which case, however, this is

merely due to the elongation of the pelvic bones, which are

solidly attached to the clavicular arch. The suborder is

broken up into 9 divisions, which follow in somewhat ar-

bitrary order, the natural affiuities being opposed to a linear

arrangement.

I. No suborbital stay, or process extending from the suborbital bones

towards the prasoperculum ; basis crauii double in the symmetrical

forms. Primary shoulder-girdle composed of a perforate scapula

and a coracoid ; of the four or five pterygials, or basal bones of

the pectoral fins, only one or two are in co.itact with the

coracoid ; ventral hns thoracic.

Enys of the caudal fin not strongly forked at

the base ; hypural usually with a basal

spine or knob-like process on each side

;

epipleural bones usually inserted on the

parapophyses or on tlie ribs ; dorsal fin

usually with strong spines ; caudal peduncle
rarely much constricted I. Pkrciformes.

Rays of the caudal fin strongly forked at the
base, embracing a considerable portion of
the hypural, which always bears a basal
spine ; epipleural bones usually inserted on
the centra or on the parapophyses, rarely

on the ribs ; dorsal spines feeble or de-
tached

; caudal peduncle much constricted
;

scales usually very small or absent If. Scombriformes.
Rays of the caudal fin not strongly forked at the

base, no hypural spine, and ventral finswitli

one spyie and six to eight soft rays, or

cranium asymmetrical III. Zkouuombi.

II. No suborbital stay ; basis cranii double ; scapula abseut, the
pterygials inserted on the coracoid ; ventral fins thoracic.

IV. KURTIFORMES.
Ann. cf' Mag. N. Hist. Ser. 7. Vol. xiii. 12
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III. No suborbital stay ; basis crauii simple ; scapula and coracoid

more or less reduced, sometimes vestigial
;

pterygials large, only

one or two in contact with the coracoid ; ventral tins thoracic.

V. GOBIIFOHMKS.

IV. No suborbital stay ; basis cranii simple ; a perforate scapula
;

three pterygials in contact with the coracoid ; ventral fins thoracic

;

a suctorial transversely laminated disk on the upper surface of the

head VI. Discocephali.

V. A suborbital stay, the second suborbital bone being more or less

produced on the cheek or joining the praeoperculum ; ventral fins

thoracic VII. Scleeopaeei.

VI. No suborbital stay ; ventral fins usually jugular or mental, or, if

thoracic, structure of the pectoral arch difjfering from that ascribed

to the first five divisions of this Synopsis.

Pectoral fin with vertical or subvertical base
;

anal fin usually elongate, rarely small .... VIII. Jugulaees.
Pectoral fin with horizontal or subhorizontal

base ; body exceedingly compressed ; dorsal

fin with all the rays simple ; anal fin absent

or very small IX. Tjeniosomi.

Division I. Peeciformes.

"No bony stay for the prteopercultim. Basis cranii double.

Spinous dorsal usually well developed. None of the epi-

pleural bones attached to the centra of the vertebrjB in the

prsecaudal region. Pectoial arch with well-developed scapula

and coracoid, the former pierced by a foramen or fenestra
;

pterygials longer than broad, more or less regularly hour-

glass-shaped, 4 or 5 in number, one or two of which are in

contact with the coracoid. Ventral fins thoracic.

This large group, consisting chiefly of marine forms, has

members in all parts of the world, with the exception of the

Arctic and Antarctic regions, and was already represented by
numerous Beryeidaj and a few Serranida and iScorpididte in the

Upper Cretaceous. The division into families, capable of

rigid definition, is a task of considerable difficulty, and the

necessities of a linear arrangement result in the breaking

np of seme natural sequences. Thus it appears highly
probable that the Scorpidida?, themselves derived, togetiier

with the Serranida;, from the Berj'cidfe, lead to the Caraiigidse

in the division Scombriformes, whilst a nearly perfect

passage can be traced between the Acanthurid^e of this

division and the Balistida3 among the Plectognaths.

Thirty-six families :

—

I. Gills four, a slit behind tlie fourth.

A. Two nostrils on each side.

1, Vtntrals with one spine and to l.'l soft rays.

I. BcryfidcT'.
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2. Veiitrals with not more than 5 soft rays.

a. Lower pharyngeal bones not completely united; showing at

least a median suture.

a. Oill-membranes free from isthmus.
* Ventrals little if at all behind the pectorals.

t Third vertebra without transverse processes or with

sessile ribs.

X A more or less developed subocular shelf, or inner

lamina of the suborbitals supporting the eyeball,

sometimes reduced to a more process of the secoiul

suborbital.

§ Ilibs inserted on the transverse processes, when
these are developed.

Body covered with very large bony scales;

ventrals with a very strong spine and
2 or 3 very short soft rays 2. MonocentriJce.

Dorsal very short, with few graduated, adnate

spines ; anal very long 3. Pempheridce,

Spinous dorsal usually well developed, soft

dorsal usually not much more developed

than the anal
;

palate usually toothed. .. . 11. Serranid(p.

Dorsal and anal fins elongate and formed
mostly of articulated soft rays, the spines

feeble and few 12. Fseudochromidid(e,

Dorsal and anal fins much elongate, without
distinct spines ; body band-like 13. Cepolidce.

Teeth in the jaws fused to form a beak 14. HoplogiiathidcB.

Sol't dorsal and anal much elongate ; a separate

spinous doi'sal 15. Sillaginidce.

Soft dorsal much longer than the anal ; a

separate spinous dorsal 16. Scicenidce.

5§ Ribs mostly sessile, behind the parapophyses

;

body deep; mouth moderately large and pro-

tractile.

Suprateraporal forked, distinct from skull .... 2o. Scorpididce.

Supratemporal completely ankylosed to the

skull ; mouth very protractile 26. Caproidce.

\ X No subocular shelf.

§ Ribs mostly sessile, behind the parapopliyses

;

anal spines 3 to 14.

Teeth conical
;

palate toothed ; mouth freely

protractile 4. Centrarchidce.

Teeth incisor-like ; fins densely scaled 5. Cyphosidce.

Teeth conical
;

palate toothless 6. Lobotidce.

Maxillary very slender, mouth very protractile . 7. Toxotidte.

No entopterygoid ; mouth very protractile .... 8. Nandidee.

§§ Ribs inserted on the transverse processes when
these are developed ; not more than 3 anal

spines.

Mouth not or but feebly protractile
;

palate

toothed ; spinous dor.sal usually longer

than the soft ; anal with 1 or 2 spines. ... 9. Pereidcp.

Mouth moderately protractile
;

palate toothed
;

spinous dorsal not longer than the soft

;

anal with 2 or 3 spines 10. Acropnuiafi'diS,

12*
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Moutli very protractile, pra^maxillary "^'ith an

upward lateral process ;
palate toothless. . 17. Gerrid(e.

Mouth moderately protractile ;
palate toothltiss

;

anal longer than soft dorsal ; body scaly . . 18. Lactariidce.

Mouth moderately protractile
;

palate tooth-

less ; anal mucli longer than soft dorsal

;

body naked 19. TiichodontidcB.

ft Transverse processes developed on the third veiteLra

and bearing the rib
;

palate usually toothless.

No subocular shelf ; teeth small 22. rrid!pomafid(C\

A subocular shelf; teeth often either cutting

in front or molar-like on the sides 23. Sparidce.

A subocular shelf; teeth very small or absent;

a pair of barbels on the throat 24. MidJldce.

** Ventrals rather far behind the base of the pectorals
;

lower pectoral rays unbranched, often thickened
;

no
subocular shelf.

Anal fin nearly as long as the soft dorsal .... 20. Lairididrp.

Anal tin much shorter than the soft dorsal .... 21. Hapludactylidfc. —
/3. Gill-membranes attached to the isthmus.

* Scales well developed ; vertebrae 24 or more.

A subocular shelf ; mouth small
;

palate

toothless 27. Chcetodontida;.

No subocular shelf ; mouth small
;

palate

toothless 28. Drepanidce.

Subocular shelf more or loss developed ; a
superbranchial respiratory organ 31. Osijhromejtidce. —

** Scales minute ; mouth small ; vertebrae 22 or 23.

Post-temporal not distinctly forked ; vertebrae

with strong transverse processes ; ventrals

with 1 spine and 2 to 5 soft rays 29. Ac(mthurid<e.

Post-temporal forked ; vertebras without trans-

verse processes ; ventrals with 2 spines and
3 soft rays between them 30. Teuthidida.

b. Lower pharyngeals completely united into one bone, without
median suture 32. Embiotocidcc.

B. A single nostril on each side ; lower pharyngeal bones more or

less completely nulled, but with persistent suture ; no sub-

ocular shelf; palate toothless 33. Ckldidcc.

II. Gills three and a half ; lower pharyngeals completely united into

one bone, without median suture
;

palate toothless.

A single nostril on each side ; teeth conical or

incisor-like ; a subocular shelf 34. Fomacodridce.
Two nostrils on each side ; anterior teeth

usually strong and canine-like ; teeth on
pharyngeal bones conical or tubercular

;

no subocular shelf S.j. Ldhrida;.

Two nostrils on each side ; anterior teeth more
or less coalesced into a beak ; teeth on
pharyngeal bones, flat, tessellated; no >

'

subocular shelf <^G. Scaridce.
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Division II. SCOMBEIFORMES.

No bony stay for the prseojiercle. Spinous dorsal, if

distinct, formed of short or feeble, slender spines. Epi-

pleurals usually attached to the centra when ribs are sessile,

or to the parapophyses of the vertebrre, rarely to tlie rib^.

Pectoral arch similar to that of the Perciforrae^, but ptery-

gials sometimes more abbreviated. Ventral tins thoracic.

Caudal fin, if well developed, with very numerous rays

deeply forked at the base.

Although bound by natural ties, the series of families that

cluster round the mackerel offer so many modlficatious of

structure that it is almost impossible to draw up a diagnosis

differentiating every one of its members from the Perciformes,

with which they are closely connected, and from which they

hardly deserve to be separated. Even after removing many
genera which have been united with them by my pre-

decessors, and which will now be found scattered among
various groups of the system, no better definition of the

Scombriformes can be given than that the mackerel and
horse-mackerel are taken as the pattern-forms around which
more or less aberrant types are located, types yet not so

aberrant as to be traced back to these familiar forms through
a number of intermediate grades. As regards external

features, it may be stated that the dorsal and anal spines,

if present, are weak and slender, or, it' strong, short and
detached, the caudal peduncle is constricted, and the caudal

fill, if well developed, is usually deeply forked and with the

forked bases of the very numerous rays much longer than
in most of the Perciformes, embracing at least a considerable

portion of the expanded ural bones, a character by which the

Chsetodontidfe, Acanthurida^, and several extinct types which
have been placed with the Carangidas are at once excluded.

All are marine and many are p:lagic anJ of very wide distri-

bution. No prajtertiary members of this division, as here

defined, have yet been found.

Nine families :
—

I. PrtBin.ixillaries more or less protractile, not Leak-like ; scales small
or abseut, sometimes with enlarged lateral scutes ; spinous dor.-al

short or replaced by a series of isolated spines ; anal usually with
one or two spines detached from the rest of the tin.

Priiecaudal vertebrre with transverse processes, behind
which the ribs are attached 1 . Cdranr/ido!.

Prrecaudal vertebrre without well-developed para-

pophyses; ribs and epipleurals inserted close

tOL-ether ou the centra 2. liluichivoUriihe.
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II. Pr?emaxillaries not protractile ; scales usuallj- small or ab?ent ; body

more or less elongate ; dorsal tin elongate, single or divided,

withont free spines ; no free anal spines.

A. Pseudobranchige present.

Vertebrae without transverse processes ; soft dorsal

fin longer than the spinous
;

pectoral fins high
up the sides 3. ScomhridcB.

Vertebrae without transverse processes ; soft dorsal

fin shorter than the spinous, if the latter be
distinct

;
pectoral fin low down the sides 4. TrichivridtP..

Vertebrae without transverse processes; soout pro-

duced into a spear o. Histioj^horidw.

Vertebrae with transverse processes bearing the

ribs ; snout produced into a sword ; no
ventrals , G. Xiphiida;.

Vertebrae without transverse processes
;

gill-

membranes attached to isthmus ; dorsal and
anal fins formed of unartlculated, widely set

rays ; dentition very feeble 7. Luvarida;.

B. Pseudobranchiae absent; no well -developed transverse processes

to the praecaudal vertebris, the ribs and the epipleurals inserted

close together on the centra ; snout short and very deep.

8. CoryphcenidcP.

III. Praemaxillaries not protractile, or, if slightly protractile, scales

large ; dorsal and anal fins elongate, without distinct spinous

division ; most of the praecaudal vertebra with strong hiBma-
popbyseS; to which the ribs are attached .... 9. Bramida.

Division III. Zeorhombi.

Aberrant, strongly compressed Perciformes, with very

phort prgecaudal region, modified in the direction of the fiat-

fishes, culminating in asymmetrical forms, and characterized

"by the combination of an increased number (7 to 9) of

ventral rays, with absence of hypural spine (by which the

Berycidse are excluded), or by asymmetry of the skull in

the forms in which the spine of the ventral fin has been lost.

Among the symmetrical forms, the existing Zeidje agree

with the Berycidas in having more than five soft rays to tlie

ventral fins^ and are probably derived, together with the

Eocene Amphistiidse, from some common ancestral group

still to be discovered in Cretaceous beds. These Zeidai have

much in common with the Pleuronectidaj * and might be

regarded as forming part of the family out of which the

latter have sprung, were it not that they have lost the last

half-gill. Ampktstium is probably more nearly related to

the Pleuronectidse, which may have been directly derived

from the family of which it is as yet the only known
representative f.

* Cf. Thilo, Zool. Anz. 1902, p. 305.

T Cf. Boulenger, Ann. & ^lagT Nat. Hist. {7) x. 1901!, p. 205.
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This division embraces three families oiilj :

—

A spinous dorsal fin ; anal spines detached from
the soft portion ; a ventral spine

;
gills three

and a half, three slits between them 1. Zeiclce.

Dorsal and anal spines few, continuous with the soft

raj'^s ; a ventral spine 2. Amphistiidm f.

No spines ; cranium twisted in front, with the two
orbits on one side

;
gills four, a slit behind the

fourth 3. Pleuronectidce.

Division IV. Kurtiformes.

No bony stay for the prseopercle. Dorsal spines feeble,

few. Scapula absent, the coracoid supporting four small

pterygials. Ventral tins thoracic.

A single family, Kurticke.

Division V. Gobiiformes.

No bony stay for the praoperculum. Basis cranii simple.

S[)inous dorsal, if present, formed of few, flexible rays.

None of the epipleural bones attached to the centra of the

vertebra in the praicaudal region. Scapula and coracoid

more or less reduced or even vestigial
;

pterygials large,

4 or 5 in number, forming together a thin plate which is iu

contact vvitli or narrowly separated from the clavicle; one or

two of the pterygials in contact with the coracoid. Ventral

fins thoracic.

The Gobiidce., which alone constitute this division, are not

very remote from the Perciformes and may have evolved out

of a type not very different from the Percidaj.

Division VI. Discocepiiali.

Highly aberiant Acanthopterygians with the anterior

dorsal fin modified into a suctorial, transversely laminated

oval disk on the head, the skull being very much flattened

and with simple basis cranii. The pectoral rays are inserted

on the small, perforate, scapula and on four hourglass-shaped

pterygials, tliree of which are in contact with the coracoid.

Ventral fins thoracic.

A single family, Echeneididm.

In spite of a superficial external resemblance to the genus

Elacaie, the sucking-fish, as first observed by Gill,* bear

certainly no affinity to that genus nor to other Scombri-

formes. They ai'e probably derived from Perciformes, but

from which family it is impossible to suggest.

''0}yn. ^fz^ rU
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Division VII. Scleroparei. v^/ ^

Second suborbital bone more or less produced towards or

finkylosed with the pra^operculum (" suborbital stay ") *.

Ventral fins thoraeic.

The ''Cheek-armoured Acanthopterjgians/' " Joues cuiras-

s^es " of Cuvier, after the exclusion of the sticklebacks^ form

a perfectly natural association, evidently derived from the

Serranida?, with whicli the more generalized forms have

much in common. From the perch-like genus Sehastes a

continuous series can be traced towards the Triglida?, espe-

cially through such forms as Apistus, Minous, and Chori-

dactylus, in wliich one or more of the lower pectoral rays are

detached from the rest of the fin. Througli the Comcphoridaa

the Scorpa^nidae are connected with the Cottidse, whilst the

latter merge insensibly into the still more aberrant Cyclo-

pterida^. These conclusions, which are apparent enough
iVom a mere comparison of the external characters, become
fortified by a study of the skeletons. The passage between

the various groups here accepted as families Is so complete

that no serious objection could be raised to their union in

one great family -with a number of minor divisions.

Tlie character from which the fScleroparei derive their

name Is subject to many modifications. The second sub-

orbital (the third, if the pra^orbital be regarded as the first)

may be merely enlarged and prolonged over the cheek
towards the pra3operculum [Sehastes, Anhoplopoma), or

firmly ankylosed to the latter [Scorpcena, Plati/ccphalus),

or form part of the external armature of the head [Tn'gla,

Dactylopterus). The structure of the base of the pectoral

fin appears to aflford Important characters for the definition

of the families, as first pointed out by Gill.

Eleven families :

—

I. Head uot completely cuirassed.

A. Ventral fins not widely separated ; none of the pterygials in

contact with the clavicle.

Two nostrils on each side ; basis cranii donble
;

}^ill-niembraues free from isthmus 1. Scorp.-cnidcc.

A single nostril on each side; basis cranii double;
gill-membranes free from isthmus 2. Hexagrainmichc.

Two nostrils ou each side; basis ci'anii simple;

gill-membranes free or narrowly attached to

isthmus 3. Comejjlioridce,

Two nostrils on each side ; basis cianii simple

;

gill-opening narrow, above base of pectoral. . 4. Rharnphocottidce. ^

* This character suiters one exception, to be found in Couiep/wrus, a
degraded form otherwise closely related to Cottucomepliuriis, in which
the slieleton is typical of the present division.
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B. ^'e;]tl•al fins, if present, not widely separated ; one or several of

the pterygials in contact witli the clavicle.

Ventral fins distinct
;

gill-clefts wide 5. Cottida.

Ventral fins united into a sncl<ing-disk
;

gill-

opening narrow, above base of pectoral .... 6. Cycloptendtp.

C. Ventral fins widely separated; none of the pterygials in contact

with the clavicle.

Ventral fins behind base of pectorals
;

praec.audal

vertebrje without transverse processes 7. Flatycephalidcc.

Ventral tins a little in front of base of pectorals

;

prascaudal vertebrae with transverse pro-

cesses 8. ILoplkldlnjuhc.

II. Head completely cuirassed.

Ventral fins narrowly separated ; no pectoral ap-

pendages
;

pterygials short and broad 9. AfjonidiC.

Ventral fins widely separated ; 2 or o lowermost
raj'S of pectoral tin detached as feelers

;

pterygials short and broad 10. Tri[ilid(C.

Ventral tins narrowly separated; pectoral iin

divided into two portions; pterygials eloii- Alfhi
"^

gate '. 11. Dac'ylcpteridce. -^ /A ^ l

Division VIII. Jugularks.

No bony stay for the prteoperculum. Ventral fin.s jugulai"

or mental. Gill-openings in front of the pectoral fin, the

base of which is vertical or subvertical.

In a recently published note * I have alluded to the group
of physoclistous fishes for which I propose to revive the

old name Jugulares, pointing out that some of the forms

previously grouped together as Trachinidaj agree with the

Gadidfo, not only in the jugular position of the ventral

fins, but also in the condition of the scapula and coracoid.

j\Ir. liegan f has since been able to show that the Gadidaj

and Macruridse possess certain characters in commonby which
they may be separated, not only from the other Jugulares,

but even from the Acanthopterygians, and, as mentioned

above (p. 176), the Miillcrian suborder Anacanthini may be

maintained, after excluding the Pleuronectidaj. That the

Blenniidse are akin to Lycodes and allies has long been
admitted, and authors who have placed (hem in different

divisions of their systems have had to confess the difficulty

of referring certain genera to the one family rather than fo

the other. The fact that Z?/coJes and many forms previously

associated witii the Ophidiidie agree with the Macrurid;e and
Gadidae in the diphyccrcal vertebral column, and in tho

* Ann. & Mag. Nat. Hist. (7) viii. 1001, p. i^Gl.

t Op. cit. xi, 1!J0:J, p. -1-3! ».
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absence of spines to the fins^ is merely, it seems to me,

the result of degradation ; tliej probably form the terminal

group of a series in which the vertebral column was origin-

ally homocercal and fin-spines were present, as is the case in

most of the Blenniidse and Tracliinidse and their near allies.

All these families may be assumed to have evolved in several

series, often on parallel lines, from some group closely related

to the Berycid?e; the resemblance which their terminal forms

bear to the Anacanthini is, as recognized by Regan, probably

to be ascribed to convergence, not to any close genetic

affinity.

Fifteen families : —
I. Pectoral rays attaclied to the scapula and to a series of pterygia!?,

of which only one or two are in contact with the scapula ; ventral

fins jugular, with 1 spine and 4 or 5 soft rays ; aoteiior dorsal

rays usually spinous or not articulated, often forming a detached

fin.

A. Epipleurals present.

1. Second suborbital produced inwards to support the eyeball.

Ventrals close together ; scales very small, cycloid,

forming oblique bands 1. Trachinidce.

Ventrals widely separated 2. Tercopliii(l(s,

2. No subocular shelf.

Ventrals widely separated ; two nostrils on each

side 3. Leptoscopidce.

Ventrals widely separated ; a single nostril on each

side 4. Nototheniidce.

Ventrals close together ; scales very small, forming

oblique bands ; head partly covered with bony
plates 5. Uranoscnjndm,

B. No epipleurals.

Post-temporal forked, articulated to the skull ; soft

dorsal and anal much elongate 6. Trichonotidce.

Post-temporal closely adnate to the skull ; soft

dorsal and anal short (with only 7 to 10 rays). . 7. Callionymidcc.

Post-temporal simple, articulated to the skull ; soft.

doi'sal and anal short ; a ventral sucker 8. Gobiesocidee.

II. Pectoral rays all attached to the pterygials, of which two or three

are in contact with the scapula; ventral tins, if present, jugular

or mental, composed of 1 to 4 rays.

A. Ventrals jugular or absent.

Post-temporal distinctly forked
;

praecaudal ver-

tebrae with transverse processes ; some or all

of the dorsal rays spinous or not articulated

;

caudal fin usually distinct 9. Blenniida.

Post-temporal small and ankylosed to the skull

;

prsecaudal vertebrae without well-developed

transverse processes ; a vei'y short spinous

dorsal ; caudal tin distinct 10. Batrachidce.
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Post-temporal distinctly forked
;

praecaudal ver-

tebrae with hsemal arclies ; dorsal rays all

spinous ; caudal fin distinct 11. Pholididce.

Post-temporal distinctly forked
;

prseaaudal ver-

tebrte with transverse processes; dorsal rays

all articulated, or a iew of the posterior

spinous ; no distinct caudal 12. Zoarcidcs.

Post-temporal forked, aukylosed to the skull
;

prse-

caudal vertebrae with transverse processes ; no
spines ; no distinct caudal 13. CongrogadidcB.

B. Ventrals mental (just behind the chin) ; no spines.

14. Ophidiid(e.

III. Pectoral rays attached to an undivided cartilaginous plate repre-

senting the pterygials ; ventral tins jugular, reduced to a filament

formed of two adnate rays ; fins without spines.

15. Podatelidce,

Division IX. T^NIOSOMI.

Exceedinglj compressed, more or less elongate, often

ribbon-like fishes of doubtful affinities, probably related to

the eailier Acanthopterygians, the ventral fins, when well

developed, comprising as many as 7 to 9 rays. Dorsal fin

extending from the head to the end of the tail, its rays

simple (separable into lateral halves), the anterior often

prolonged ; anal fin very short or absent. Pectoral fin with

iiorizontal, or nearly horizontal, base, the rays supported by
the scapula and by three short pterygials, all three, or two
at least, of which are related to the coracoid. Ribs small

and slender, or absent. Post-temporal simple and solidly

attached to the skull. Scales minute or absent.

Deep-sea or pelagic fishes from the Atlantic and Mediter-

ranean and from the Pacific ; specimens are rare in collec-

tions and the life-histories are still very imperfectly known,
although it has been ascertained that great changes of form
take place with growth.

Only two families :

—

Mouth very protractile ; ventral fins more or less

developed, with 6 to 9 rays, or reduced to a

single long ray ; no anal fin ; vent about the

middle of the body ; caudal rays, if present,

divided into two fascicles, the upper sometimes
much prolonged and directed upwards 1. Trachypteridce,

Mouth moderately protractile ; ventrals very small,

if distinct, with 4 or 5 rays ; body-cavity ex-

tending nearly the whole length of the much
elongate body, the vent very far back and fol-

lowed by a short anal fin ; caudal fin small,

not divided 2. Lop}iotid(t.



188' Ml'. G. A. Boulen<Ter on the Sahorders and

Suborder XT. p i s T H M i.

Air-bladder without open duet. Opercle well developed,

liidden under the skin ; supraocclpital in contact with the

frontals, separating the parietals. Pectoral arch suspended

from the vertebral column, far behind the skull ; no meso-

coracoid ; no clavicle distinct from the cleithrura. Vertical

fins with spines. Ventral fins absent.

This division stands in the same relation to the Acantho-

pterygii as the Apodes to the Malacopterjgii. The single

family, Mastacembedida; inhabiting the fresh waters of

Southern Asia and Africa, is possibly derived from the

Blenniida?.

Suborder XII. P e d i c u l A t i.

Air-bladder without open duct. Opercle large, hidden

under the skin ; supraoccipltal in contact with the frontals,

separating the parietals. Pectoral arch suspended from the

skull ; no mesocoracoid. No ribs, no epipleurals. Ventral

fins jugular. Gill-opening reduced to a foramen situated in

or near the axil, more or less posterior to the base of the

pectoral. Body naked or covered with spines or bony
tubercles.

A small natural group, connected with the Acanthopterygii

Jugulares through the Batrachida>, in which the elongate

pterygials of the pectoral fin foreshadow the kind of arm
(" pseudobrachium ") which is more or less characteristic

of these highly aberrant fishes. As in the Batrachida3, tiie

post-temporal is flat and ankylosed to the cranium, and the

suprascapula is much elongate. The pterygials, two or

three in number, are separated from the small scapula and
coracoid by a broad ligament^ the arm-like pectorals being

more or less distinctly geniculated and inserted far back
behind the cranium. The head is large, the basis cranii

simple. The gills are reduced to 2, 2^, or 3. The spinous

dorsal, if present, consists of a few rays, which may be

modified into tentacles inserted on the head.

Five families :

—

I. Gill-openiug iu or Ijehiod lower axil of pectoral ; mouth large,

terminal or directed upwards.

Pectoral flu scarcely geniculated ; ventrals present . 1. Lophii(l<T.

Pectoral tin scarcely geniculated ; ventrals absent. . 2. Ccratiidce.

I'ectoral fin strongly geniculated ; ventrals present

.

3. Antennariidcr.

II. Gill-opening behind lower axil of pectoral; mouth inferior;

ventrals absent 4. Oiijantactinidcc.
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III. Gill-opeuing above axil of pectoral ; mouth rather small, sub-

terminal or inferior; pectoral fin strongly geiiiculated ; venti'.ils

present; spinous dorsal abs3nt or reduced to a small tentacle

lodged in a cavity under the snout 5, Malthida.

Suborder XIIT. Plectognatiii.

Air-bladder without open duct. Opercular bones more or

less reduced; supraoccipital in contact vvitli the frontals,

separating the parietals; maxillary and pncraaxillary bones

often firmly united. Pectoral arch suspended from the skull;

no mesocoracoid. No ribs. Ventral fins thoracic and much
reduced if present ; the pelvic bones, if present, more or less

completely co-ossified. Gill-opening much reduced. Body
covered with more or less osseous scales^ bony scutes, or

spines, or naked.

A highly aberrant group, closely connected with t!ie

Acanthopterygii through the Acanthuridge, as pointed out

long ago by Dareste *. The skeleton is often feebly ossified

and the vertebroe much reduced in number, but the jaws,

although short, are very strong, usually with large sectorial

teeth which may be confluent into a beak; the post-temporal

is short and simple, suturally united to the squamosal.

These fishes have usually been arranged in three divi-

sions: Sclerodermi, Ostracodermi, and Gymnodontes; but

llegan +, whose classification is here followed, has shown
that the latter include a type [Triodon) which, in spite of

its beak-like teeth, is more nearly related to the Sclerodermi,

whilst the Ostracodermi have much more in common with

the latter than with the Gymnodontes. It therefore appears

best to admit only two divisions, the first with four, the

f-:econd with three families :

—

I. Sclerodermi. Supraclavicle vertical
;

pectoral arch of the Perci-

form type"; all the vertebra3 with a single neural spine.

A. Body covered with hard or spinous scales; epipleurals present;

pelvis present.

Teeth separate ; si)inous dorsal present ; ventrals

paired
;

pelvis immovable 1. Triacanthidcc.

A beak ; spinous dorsal and ventrals absent
;

pelvis

movable 2. Triodontidcc.

Teeth separate ; spinous dorsal present ; ventrals

absent or represented by a single short spine
;

pelvis movable 3. Balistldcc.

B. Body encased in a carapace ; no epipleurals ; spinous dorsal,

pelvis, and veutrah absent 4. Ostraciontidce.

* Ann. Sci. Nat., Zool. (3) xiv. ISoO, p. 105, and C. II. Ac. Sci.

Ixxiv. 1872, p. 1527.

t r. Z. S. \W-2, ii. p. 231.
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II. Gymnodontes. Siipraclavicle oblique or nearly horizontal ; lower
three pterygials enlarged and inamovablj' united to the coraco-

scapular cartilage ; anterior vertebrae with bifid divergent neural

spines
;

pelvis absent.

Beak with a median suture ; interoperculum not
connected with suboperculum ; three gills

;

caudal fin present ; body inflatable 5. Tttrodontidce.

Beak without median suture ; interoperculum at-

tached posteriorly to suboperculum ; three gills

;

caudal fin present; body inflatable 6. Diodontidce.

Beak without median suture ; interoperculum at-

tached posteriorly to suboperculum ; four gills
;

caudal fin absent, the body non-inflatable, trun-

cate posteriorly, with the dorsal and anal fins

confluent 7. Mulidce.

XX. —On a Collection of Fishes made hy Mr. John Graham
at Yunnan Fu. By C. Tate Regan, B.A.

The British Museum lias received from Mr. John Graham a

small collection of fishes from the large lake " Sea of Tien,"

on the north shore of which the city of Yunnan Fu is situated.

This lake is at an altitude of about 6000 feet above the sea-

level, and its overflow runs northwards by the Pulu-shing to

the Yang-tse-kiang. Of thirteen species represented, eight

are described below as new to science. The complete list is

as follows :

—

1. Cyprinus carpio^ L.

The two specimens received both lack the anterior barbel *,

and should perhaps be referred to a distinct subspecies on this

account. Six examples in the British Museum Collection,

jrom the Southern Shan States, with large scales, 26-29 —
°,

may also be regarded as belonging to a geographical race or

subspecies.

2. Barhus Grahami, sp. n.

Depth of body 3| times in the total length, length of head
S| times. Snout nearly twice as long as the eye, the diameter

ot which is 5f times in the length of head and 1^ times in

the interorbital width. Mouth subterminal, maxillary not

extending to below the eye. Two barbels on each side, the

anterior f, the posterior nearly ^ the length of head.

* Some of the specimens figured in Reeve's drawings of Chinese fishes

Lave apparently no anterior barbel.


